However, the chemical structure of xylan in the cake has been unsolved until now. This paper deals with a structural study of the xylan based on fragmentation analysis.
Enzymatic hydrolysis ofxylan, and isolation ofhydrolysis products. Cotton-seed cake, lOOOg of air-dried matter (containing 458g of total pentose analyzed by the orcinol-HCl method),1) was soaked in 600 ml of2% NaOH solution at room temperature for 4 days, to promote the enzymatic susceptibility of xylan in the cake. The alkali-treated cake (790g of air-dried matter containing 394g of total pentose), after it was washed with water and air-dried, was added to a solution of xylanase from Streptomyces sp. E-86 (800ml containing 220,000units), and the reaction was done at pH 5.7 and 55°C for 24hr. Solid material was filtered off, and the resultant filtrate was concentrated to 4500ml (containing 234g of total pentose).
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1.5, v/v) at a flow rate of5 ml/min. The sugarwas separated into four kinds of oligosaccharides, which were designated as acidic-oligosaccharides I, II, III, and IV in the order of elution. The yields ofI, II, III, and IV, after 15 repeats of HPLC, were 40mg, 227mg, 84mg, and 336mg, respectively, and each of them was homogeneous on TLC(I, II, III, and IVin Fig. 1 ).
Characterization of acidic-oligosaccharides /, //, ///, and IV.
(1) Acidic-oligosaccharide I. This sugar gave 4-O-MeGlcUA3) (lmol) and xylose (4.0mol) on complete hydrolysis by the method described above, and also gave Structure of Cotton-seed Xylan kinds of acidic-oligosaccharides with GlcUA. From these results, we consider that the xylan is a glucuronoxylan having both 4-0-Me-GlcUA and GlcUA, and the glucuronoxylan is composed of a main-chain of (1re-linked /?-D-xylosyl residues to which are directly attached 4-0-methyl-a-glucuronosyl and a-D-glucuronosyl stubs at the 0-2 of the xylosyl residues of the main-chain (Fig. 3) . This is similar to the chemical structure of rice-straw arabinoglucuronoxylan3)
except the xylan has oc-larabinofuranosyl stubs on the main-chain. Thus, cottonseed cake is suitable as a starting material for the production of xylose or xylo-oligosaccharides by enzymatic hydrolysis because sources ofxylan at a high concentration, with a high level of purity, and with simple chemical structure are limited in nature. 
